MS-275, a benzamide histone deacetylase inhibitor, prevents osteoclastogenesis by down-regulating c-Fos expression and suppresses bone loss in mice.
Histone deacetylase (HDAC) enzymes play important roles in physiological and pathological processes by catalyzing the deacetylation of lysine residues in histone and non-histone proteins. Inhibition of HDACs has emerged as an attractive therapeutic strategy for various diseases including cancer and inflammatory diseases. We recently found that MS-275, a class I-specific HDAC inhibitor, exhibits an anabolic effect on bone through promoting expression of alkaline phosphatase in osteoblasts. MS-275 has also been suggested to inhibit inflammatory bone destruction, but the underlying mechanisms are still poorly understood. In this study, we investigated the effects and mechanism of action of MS-275 on osteoclast differentiation and activation. We found that MS-275 inhibits osteoclast differentiation in coculture of osteoblasts and bone marrow cells without affecting expression of receptor activator of NF-κB ligand (RANKL), a key cytokine for osteoclast differentiation, in osteoblasts. MS-275 inhibited RANKL-mediated osteoclast differentiation from its precursors by suppressing RANKL-induced expression of c-Fos, a crucial transcription factor for osteoclastogenesis. The inhibitory effect of MS-275 on osteoclast differentiation was blunted by ectopic overexpression of c-Fos. In addition to osteoclast differentiation, MS-275 decreased bone resorbing activity of mature osteoclasts. Consistent with the in vitro effects, MS-275 decreased osteoclast number and bone destruction in IL-1-induced mouse calvarial bone destruction model. Taken together, our results demonstrate that MS-275 suppresses bone destruction by inhibiting osteoclast differentiation and activation, suggesting a potential therapeutic value of MS-275 for bone disorders associated with increased bone resorption.